Modulation of fluoropyrimidine cytotoxicity by methotrexate or 5-methyltetrahydrofolate in human leukemia cells in vitro.
The effects of methotrexate, 5-fluorouracil, 5-fluoro-2'-deoxyuridine on the growth of human leukemic T-lymphoblasts, CCRF-CEM, were determined as a function of drug concentration and exposure time. Substantial inhibition of cell growth (greater than or equal to 90%) was obtained with short duration of exposure (4 h) for MTX (ED90 = 4.3 microM). 5-fluorouracil was a relatively ineffective cytotoxic agent for exposure of short duration (4 h). Only exposure of 24 and 72 h resulted in cell growth inhibition greater than or equal to 90% with this drug. In terms of a ED90, 5-fluoro-2'-deoxyuridine was about 190- and 1300-fold more active than 5-fluorouracil for 24 and 72 h exposures, respectively (0.4 vs 75 microM and 0.01 vs 26 microM). Sequential exposure to methotrexate (4 h) and 5-fluorouracil during the last 2 h of methotrexate exposure resulted in synergistic inhibitory effects on cell growth. Antagonistic inhibitory effects on cell growth of methotrexate and 5-fluoro-2'-deoxyuridine combinations were observed independently of drug concentrations. Pretreatment (4h) with 5-methyltetrahydrofolate, the reduced folate to which leucovorin is rapidly converted in vivo, potentiated cell growth inhibitory effects of subsequently administered 5-fluorouracil or 5-fluoro-2'-deoxyuridine. These results provide information on scheduling of methotrexate or reduced folates and fluoropyrimidines that might have potential importance in the development of clinical trials designed for patients with leukemia and lymphoma.